Interface roughness effects on the giant magnetoresistance in magnetic multilayers are analysed theoretically for structures with non-conformal correlated interfaces. The roughness of each interface is described in terms of the K-correlation model and is characterized by the roughness exponent H(0 ≤ Η < 1), correlation length ξ, and rms roughness amplitude Δ. Coherent scattering by different interfaces is also taken into account.
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Electrical resistance of metallic multilayers composed of magnetic films separated by nonmagnetic spacers varies when magnetic moments of the ferromagnetic layers rotate from antiparallel to parallel alignment [1] . This effect, known as giant magnetoresistance (GMR), is described quantitatively by the factor (Rap -Rp )/Rp , where Rp and Rap denote the film resistance for the parallel and antiparallel configurations, respectively. The GMR effect can be accounted for by taking into account spin asymmetry in scattering probabilities [2] and/or in electronic band structure. Theoretical treatment of the effect is significantly complicated by electron scattering on interface roughness, and much experimental and theoretical work has been done to explore this problem [3] . Some theoretical descriptions of GMR show that the interface roughness can enhance or reduce GMR generated by spin dependent scattering on structural defects inside the ferromagnetic films [4] . The problem, however, is more complex as experiment8 indicate that interfaces can have fractality roughness exponents in the whole range from Η = 0 to Η = 1 [5] . This, in turn, have a significant influence on GMR [6] . Up to now theoretical descriptions of GMR were limited to situations where consecutive interfaces were not correlated (no cross correlation) and different interfaces scattered incoherently. However, experiments show that in real multilayers a finite degree of correlation between interfaces (with different roughness parameters Δ , ξ, and H) can exist.
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We consider two ferromagnetic films of thicknesses d1 and d2, which are separated by a non-magnetic film of thickness d0. For simplicity, we assume here a spin-polarized free-electron-like model to describe the electronic structure of the conduction electrons in the ferromagnetic films. To emphasise the role of interface roughness we also neglect electron scattering on bulk defects (e.g. on impurities). and cross-correlation, C12(R) = (h1(R)h2(0)) functions. For simplicity, any roughness of the outer surfaces (at z = 0 and z = d1 + d0 + d2 = L, with L denoting the total thickness of the structure) will be neglected.
For a particular magnetization configuration, the global in-plane conductivity g is given by [4] where 
] and making use of the approximations (ha(R)hβι(R') Δ3(hρ(R)hβι(R')), (hß(R)hß'(R')) and (hß(R)há, (R')) ^.s ΔáΔá' (hβ(R)hβΐ(R'))
, we obtain where Here, ψιΡμσ (z) are the wave functions corresponding to the miniband edges and ' c,(z) are their first derivatives. In Eqs. (3, 4) (^h 12 (Q)Ι 2 ) is the Fourier transform of the cross-correlation function, Q is defined as Qρ = (Qc, + Q2 vc2QμσQvσ)1/2, and Uβσ, is the spin-dependent potential step at the β-th interface.
For a self-affine fractal interface, the Fourier transform (|h(q)|2) of C(r) (the interface index β has been omitted here and will be restored when necessary) has the scaling behavior (^h(q) 2) q -2-2Η if q 1, and ( Ίh(q)1 2 ) const if q 1 [7] . The exponent Η is associated with a local fractal dimension D = 3-Η. This scaling behavior is described by the K-correlation model [8] The normalization condition f0<q< q' (|h(q)| 2 )d2 q = (2πΔ) 2 fοτ Uβσ = 0.2 eV for spin-minority electrons and Uρσ = 0.1 eV for spin-minority ones. The solid (dashed) line corresponds to the case where the interference effects due to scattering on correlated interfaces are included (ignored). Fig. 2 . GMR plotted as a function of Η2/Η1 fοτ a constant Ηι (Ηι 0.8) and for = 2 = 2 nm. The other parameters are the same as in Fig. 1 . The solid (dashed) line corresponds to the case where the interference effects due to scattering on correlated interfaces are included (ignored). Figure 1 shows GMR vs.. 2/4 ι for a constant ξι, ξι = 2 nm. The dashed line corresponds there to the situation where the interference effects due to correlated roughness are ignored, while the solid line corresponds to the case where those effects are included. In Fig. 2 , on the other hand, we show GMR vs. Η2/Η1 for a constant Η1, Η1 = 0.8. From both curves it follows that GMR decreases with increasing Η2 and with increasing ξ2 . Thus, GMR is very sensitive to correlations between the interface roughness of consecutive interfaces in a multilayer structure.
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